Heung-yeop JANG, et al. Q77359 
QUANTIZATION NOISE SHAPING 
METHOD AND APPARATUS 
Filing Date: November 25; 2003 
■ Darryl Mexic 202-293-7060 

0) 




This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



# Si s 

Application Number 



10-2003-0002718 



e ^ ^ ^ 
Date of Application 



2003^^ om ^5m 

JAN 15. 2003 



m SI 

Applicant(s) 



21 




&^^^!x^^^slA^ 

SAMSUNG ELECTRONICS CO., LTD. 



2003 08 ^21 



1020030002718 



#^ '^^;^>: 2003/8/22 



0003 

[Xil^^XH 2003.01.15 

[^Xil^aiSWl G10L 

ss] ^Jitm ^ mx\ 

Quantization noise stiaping metinod and apparatus 

[SSI ^^^sxF ^<NaA^ 

[^^eiSH] 1-1998-104271-3 

[Cliaioi^H] 9-1998-000334-6 

[ S ^ ^1 e ^ &! ^ 1 1 999-009556-9 

[^§1 OlSHS 

t CH £1 ej 3 H ] 9-1 999-000227-4 

[Sm^gj^^gjmi 2000-002816-9 

SSS:)!] JANG.Heung Yeop 

[^SJe^eis] 710810-1019629 

[^^asl 442-811 

i^^i ^^s!Ai mm=p- ass 963-2 <yu^^ #sonu^ 

542S 101 m. 

[^^1 KR 

[^S£| S^5:?|] JANG.Tae Kyu 

[^eiS^eim] 551113-1052810 



30-1 



1020030002718 



2003/8/22 



156-756 
KR 



oil 2\m m^^A[ m s^itlick pidiei 

0I5HS (ei) 



20 S 

9 a 

0 21 
17 » 
691.000 SI 
1. fi^^Al- SA||A|(£ES)_1 



29.000 ^ 
9,000 ^ 
0 SI 
653.000 ^ 



30-2 



1020030002718 %■^ "U^}: 2003/8/22 
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7] <y:^>2|- SL^ysi^ ^7] <a=x>^ ^^^^ MDCT ^1^^ ^-a- <^m;=^l^ ^>oi7> ^ 

^s).^ cfl-^-^&i dii^^^ 7fl^i?>^ ^^2^ ^1-71 MDCT ^1^^ 

^ "a^i^i <^i^>s <a=;^i-5}- ^-a-^ ^l^^-^^ <a;^i 
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<^^^}3]- ^-g- 2:^ wj-i^ ^ {Quantization noise shaping method and 

apparatus} 

£ 5a Ml^l £ 5b^ cfl^^ MH^ ^^^t}c^ ""^^m^ 
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(bitrate)S cllolEil- nfl ^>S^^ *y=;^l-S|- ^^S] ^5.1- 2:^^>^ 

<io> ic]^ -gl-^ ^^1, <^J=;^>^ ^^1 ^ 91^^ ■^■^] -f-* 71^^ o]^ 

"a^^Vsl-Cquantization)^ 'Sl"^^ -tlJl^jt* '^^^ cflSSjt-2.S M-B|-vfl7l 

-y^^Vs)-^ ^^sq-o] ^^v^j^oi <y:^>si- 'y=;^l-5|-<^l ^>-g-£)^ «lH-r7l- ^<^}^ 

^^ 2]-o>^cf. -^-^i^^ ^ ^Ajofl cflt!: X^"?! <S^(MPEG)<^lAi^, DCT(Discrete 

Cosine Transform) MDCT(Modif ied Discrete Cosine Transform) ^^^] ^«fl ^]^^ 
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S. ^Si^ w>sf ^o] 7>^ ^6\]X\ o]:^o] ^ o;^^ ^^^^ ^ 

eM<?l ^}^^^ 130)0] SiXr^jL ^ rq], jj.c]^ a]^ A(110)^ o] p].>,5jj 

(130) oi>^oi ^o;-^ 7Mji Si 0.0.5. "?1:?>^ ^ 9X^ itqi 

B(120)^ Pl-i^j ^-^(130) olsr]-o^ ^"3-^ 7Hjl SXjO^S. ^S. ^ ^v^. 

(psychoacoustic model)* ^>-§-^ *a=^>^el-JL Br]-ji, <§^(MPEG):3}- IJ-^^cJ-'^'HlAi a> 
-§-^cf. n&m-, 64Kbps ol^>o] ^^^o^ "^-^^l-^ '=0^^} 

s\,^]6\] A]-§-^ ^ w]H^ f!:7]l7> $Z7] nfl^oj] MPEG S^<^l^i ^l^l^Vji o;^^ 

%^z]-Aie^S.c^oilA-1^ .2.1:^.2. AiJil- '^^^'^<=>} FFTCFast Fourier Transform)^ 
^ ^^n^ tfl^tS «y=;^>5|- ^-g--2.^>(210)« ^^l-yr^M #^t!:Cl-. <a=^>^ ^-g-^^V 
^ -Sefl^^^q- <=>^y^}s^^ AlJ:o^ ^l-o]^ ol^o^ zf\^ ^ o^^ ^^jA]-^ 

^ ^^IS. <a=;^>2]-l- <y=^>5}- ^^]-7> 22021- ^^7} ^ ^£ ^JL, 

2304 ^E)]7l- ^ ^S. ^nf. nv^ 23031- ^Efls] o^^fs^- .2.^>7> ^o]^]^ 

^e^s.^io]l «l-g-^^>(2l0) oltfls. <a=;^>^ ^^o] ^(^^B.S. ^^«^] <^^ol 

^^m. 2204 ^Eflo^ oj:^].2^ ^^l-7> ^o^^l^ ^^^1 Ul-Wl-^1S.S. <y=^f5)- ^^># 

^-g-^:^l-(210) ^o]SL^^ s?g«flo]: ^^cf. ne^q-, 7:\^ wlH-i:^ i^cl^ -tlJ:^ 
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^1:^^ *a-^<^l>».i A]-§-£l^ ^efls^ «y:;^>5|- ^^^^ 

^-g-^H ^KJ:^^ ^-§--2.^>'y <^15>S. «y=;^V5|- ^ 

^ ^i7> 7]-^ ^ SicH tfl^ofl Oj::,,].^ ^^O] 

^^zj-^&la'iojlAi ^]A].^ ^^_2.^>1- ^4*l-<^ -a-^*^! 'Ssl-l- 

^-§--2.:^>^l '^^A^] ^^11^ -e-^V^Ml J^iE^ '=>^7^s\- S^^V<^ ^ 

-5^7131 J2|-;«ll# 01^.71 ^^|.c^ ^ ^i^oll *a=;^l-5|- ^S. ^j-'^^, 'Sl- 
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-f-a^^s. ^7] MDCT <y:>^v^ oiluij^lo^ s^^m 

<20> ^7]$\ ol^7l ^*><^ ^ ^T^oil Sltb -S-i 'S-^^. 

S.^^^] ^^]-<^ 7^1^^ ^^^]iL^ ^i^l^ ^ Sa^^Vl- ^^^>^ cfTjl; ^ 

^Vsl- Cfl^t ^i7> >^V7l <a^l ^^^jo^ ^3x|.^ rfl^^i ^Bflo^] 

^ ^MoV ^71)^1- Jl ^Efl^ :^^s:>£^ ^1-71 <y=y^l-^ ^^o^ ^Sl-n^ cfl^^t 

<21> >a-7l^ ul}-;^fl§. o]^7l ^i}c^ ^ ^^6\] <y:x^>^ «<}-^^. *a=;=^> 

-8- 'a ^1^1^ ^]^^}^ ^Tfl; ^1-71 ^]A>^ MDCT 7^1^51 ^^^3}- Aj- 

71 ^-g- wiiii*>^ ^ >a-7i 'y=^>^ ^^^^ mdct 

<22> >^7isi 4^^111. oi^7i ^ ^'^ofl fiitb *a=;^>^ &i ^^1^, "y^^v 

-§-^1^ ^l-yr^Vfe *a=;^l-2^- ^l-LV-^-; ^7l Tll^V^ MDCT Tfl^^ ^J=;^l-5|- ^ 
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^917} ^^<^] -tl^^A^ 

<23> ^>7ltb ^^11- <^1^7] ^ '^M ^^Ei<H]^i ^*5^l7l7l 

<24> ol^>, iig^ ^^i}c^ ^ ^^oll IC|-^ wV^^tb •a^^l'^ll- 

^. 

<25> £ 3^ o^^y^. ^^2] ^^ioltq-. 

<26> MPEG -y^c-lsl oj:^|.2j.H.^ y]E o. ^^^^V^ w] H# ;^1^^(310), <y= 

<^1M^1» ;^1^*>^ 'y=^>^ ^1^^(320), ^zj-aelH-^i 

^w>o. ojxj-sj. ^-i- <y:^>s^- ;Nl^^(320)s-¥-El 'y^^^^ <y=^i-^ ^ 

s.^, 7^ cfl^^is 'a^;^!-^ ^-g- ^-ti^i a.<y=^ s^*>^ ^:e. o]^ 

3:^-^(330) ^ ^^o] HjiE^ /HH-¥-(310)<^l7fl ajH^l- ;^flS^*>^ 

^ :d^*>Jl J^l-^i^ ^^c^a.^ ^^^m ^^-^(340)5. ^^JS^ol $X^. Z]- 

-^-'Hl'H ^^Sl^ MPEG S^dSO 14496-3 Annex BM ^Ml^l ^^5l<H $14. 

<27> HjE.^ ;^]ioi«.(3io)^ §1-140^ 

^ MDCTCModified DCT) ;^14^<^1 cfl^)] <^J=^l-^» ^^^c^-. OL^JL, <y=;^>sl-^ ^iJ^l- ^S. 
^(Huffman) ^^^l-^tfl, S^Ajoil A>-g-s)^ n^^^. ^c^^ -^Ji* S^s> 
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Jl^V ^."^^ alB-i-ol o;tc1.j7 ^ o] «fl^*l-^ 

gain)^ S^eM 3t^^. 

<28> 'a=^>5|-7l- MDCT Xquant. SJ^^l:^ MDCT mdct_line, i?fl^ ^ 



<29> .3 

[^^A] 1] x^^„=mdct_line 2 



<30> ZL^Zl ^^^]o^ sffe 4^ 2<='11 ^«flA-1 ^l^^Cf. 

<3i> [^^tj-A] 2] sf= commoiugain - sfb_gain(sfb) 

<32> 2^11 cominon_gain^ ^-f- <^1^^S. *>M-^ Hell'a*^!^^ ^o^^ wlH^^ ^ 

^Al?l7l ^*fl A]-g.5]^ ^o.^ vfl^ ^H<^lAi ^^<5l SlJL. sfb_gain^ '>^A^ 
^il- S^^>7l ^^>c«^ >::?fl<^ 2:^^^ ^°1^>^ i?]]'^ o]^ 

^S., cfl^ofl n^-Bl-Ai ^Bl-;^]^ si\^. ^H<^lAi ^^s]^ n^-s^-Ai sfb_gain 

^ sfb^ SAl^l-^cf. 2# ^S^]-^ <a: ^ ^^ol, <y=;^]-5|-7> 

MDCT Xquant^ mdct.line ^><:>1^ -2.x>7> o.^^^ ^-f- ol^(common_gain)ol 
2l-o>o> ^E] <^l^(sfb_gain)^ ^t\, 

<33> ^o. oflui;^! ^1^-^(320)^ MDCT :^14^(nidct_l ine)sq- <a=^]-^7> 

€ MDCT ^l^(Xquant)^ ^V<^1^^B] ^Sj-^ ifl^^S <a=^>^ . 

<34> A,^i<^ aJJE. ojs. 2:^-«-(330)^ oflu)^] 7)] a]- «-(320)S^Ei <a^^ <y:Al- 
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cfl^ig^ o^;,y^. ^^o^ ^^^Vcf. 2^- ^s^^ cfl^^^ <y=^>^ ^£1- S 

<35> ^^-^(340)^ ^n'U S^*H ''c}=^>^ S^t!" ^ ^ 

o]^o^ ^]-ol7> 7l§^l ol.^ol7l. ^ e:)2.iiofl A-^ ;^1aV^ oj:;^].^}. 

^■f- ^(common gain)^ S^2^>cx^ ^^H^ wjE^oil ^f-g-^^ ^S. 

^. ^ ^^T^ cfl^^^ 371^ ^ o]^^ 

^>-S-^* ^#JL, z]- ^3^4. tfl^^^ ^0^:5] <y^i^ii- Us. 

^ ^5}-^ cflo^it «^:^ <^m^ ^^t!: 3.71^ ^7l-Al7l^ sq-^ ^ = » 

^^1 ^^^M 

<37> 3E. 4^ <a=^>5j- $i 2:^ ^J-'S^ SL^S-Olcf. 

<38> ^z]^ X\^^ 3.^i}jL7]- ^^o^ tilE^o] o;^c|-Jl ^ nfl , o] 

^fl^^^V^ wlH^l- 7fl>a:sl-Ji. :^]^^ tilH^T^iicf wlB^* 3.^^]<=>\] ^}-%-^ ^ 
<5l^(coiranon gain)* 2:^«>o^- 
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<39> wjE^ ^]o]^ ^^^^(S410). ^, ^VM-sl ^cl^ ^ell'a^ *a^^^<^> MDCT 7^)^6ll 
cfl^fl 'y^^l-sl-l- ^^tlrcf. ^a^;^}^^ ^^f* ^H^(Huffman) ^'^srV^cIl, 3.^ 

«fl;^ ^cfji ^ ofl. ol tiiH^ofl «fl^*]-^ wlH4^* ;^l^*>Ji. HlB=^:a.i^ 

wlH^* ^^^lo]] AV-g-^ ^77\7K\ ol^Ccommon gain)* ^^s^H ^IB^* ^^cf. 

l-^H 44.1KHZS. ^^1-^^ ^^Sl ^^1- 7g^7> 1024 7ll5^-Jl 

*>JI, ol* 128kbpsS ufl A>-g-:^^ H1B^^ 3^ n^^^. 

1 024 

— ;-— - X 128,000 = 2.972 

3] 44,100 

^l-t>t!:^-(S420). ^, 'S^^ MDCT ;^l^(mdct_l ine)^ ""^A^^ MDCT ^]^(xquant) 

^n^4. ^i^tl:^(S430). 711^^ <a=;^>2|- -^IM^ls^ 3.7)7} e:]2.igoflAi 7^1'^4■ 

^ 'y=^>^ -2.^V"?1 ^.^1^1 <>1^1-«?17>1- ^^^H(S440), <a=x>^ 

7}- ^a^^l^l ^<f^>5l-7]- MDCT '^m^l7V 2]-ol-;^lJ£^ t!:Cf. o]ve\ 

<42> £ 5a ifl^l £ 5b^ ^s}-^ ifl^l o]^^ S^^H -y^^l-sl-^ MDCT 

<43> <y=x|-2l-^ <H]M^l7> £ 5a<^l S^ltb ^4 S-<a=(520)* 5J-^i=f:il 

7>^^^1-^, £ Sal- ^S^Vc:^ ^ ^^o] ^zl-^ejS.'ioflAi ^ -§-^^K510)^^^- 
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■y^^l-sl-^ MDCT <^m^l7> aS-S, ^ ^sj-^ cfl^t <^1^ 

■g- S^^5^><:^o> t}:4(S450). :J.^JL M-a-] S.^ ^s^^ cfl^S] >::?fl<a ^E^ o]^^ 
#7Va1^^7>1- ^^t!:4(S460) . S-^ ^^nM ^7>a1^ 

HlB^S^ ^^>^ S^i* ^^Al^ ^ aicf^ ^^*><^, S430 

6\]A^ >i?fl<^ SflEil: A>-§-*>o^ <y:;^>2). ^-g-o^ ^^*>Jl(S490) , ZL^^l 

<44> ^E^ o]^^ S:^*>^ <a=^l-S)- ^-i-o] ^Alo^ 5)-^S(530)Sq- ^t^^l 

^m^<=>] ^7M^ ^ ^^1 oHtq.. ttj-el-Ai, ^^jo^ ol^^i-o.^ 

•a ^El W^JE. ^y].X\y^0^u]. ^Z]-A]BlS.liofl ^-g-^^K510) Ollfl^ Oj:;^].^ 

2:^* ^ ^^7># (S470) . >iitb^ ^^n'U 

^^B. ols.^ ^7>Al^o]:n}. ^Z]-Aje|2.c^<>|l o^^ ^-g-i^]-(510) ojvfl^ 2: 

*H ^^^^ ^«E^» >««>-g-*>c^ «y=^>5i- ^^5^ #s.*>ji(S490) . ZL^^^ ^ 

<45> ^O^S ^>ufo^ ^Sl-^ tfl^ollA-lo^ <y:^>S|- ^-i-ol oj^l^l Ol^l-Oly].-- 

(S480). ^7fl«?l HlH^ ;^H^^ ^^1(S410)^E1 cfAl Al2)-*H 

M-^Cf. ^ W1H^» ^^^i '^Tjl^l o]^7} S:^^ S^«fl 

<46> £ 6^ ^n'U ^B o]^^ ^3^^ 1:11^^^ >5d^^-2-S #7M7l^ 2]-^^^ 
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<47> £ 6<Hl>^i t^ltb wl-S!^- :y:ol ^Z^-A]elJE.iSollAi ;^ixi.^ ^-g-^^>(610)7l- ^<^^JL, 

MDCT Tj]^^ (620)71- Til-iVsl^cfji ^j-Tg, ^-§-^^>(610)s1- <y=^l-2l- 

^ MDCT <^m;^1(620)^ ^M7> 7fl^^ <a=;^l-^ 

* "d^^ ^91^. ^ e^]^^^ ^^-^ MH:^1(640), ^3^^ «j:^2(650), ^sj-T^ «^S.3(660) 

^l-ol7> 7}^ 3.711 H-Bl-^fcl-. r4el-Al o]s. cfl^ojlAl oj:^].^ ^^y^ # 

cfAi ^b:>^, «a=^>2i-€ MDCT <^m^i» s-€- ^s}-^ cfl^<^i cfl^ii^i 'a 

<^ ^^^^S^ z]- dibits ^^^t}^ ^^}2] oj:^ ^-^3r>7ll ^iAl^i:!.. 
<48> ^ ^"^5^ MPEG *a-^^l^ ^cf^V^ 2:^ ^o^*^^ ^-§-^ wlH^ol 

^iT^m *^>ciel-JE <a=;^>2|- ^El-^ cfl^^ ^zi-^els.'gofl <a;^l 

cfl^ii ^Efls]. ul^^ a.<y=^ S^*l-7l ^^1-c^ MPEG S.^<^] 

<49> ^, ^E)]o^ ^J-'^oll^i^ ^ Cfl^t^. 'y^^Vsl- ^^3f ^-§-^ "a^l^ll- ^]mL 

^ ^^=T^ ^'^^ ^Tfl'^a «.H^ <^1^# ^7l-Al7l^ ^S.^ ^^1^1 1:11^^ 

^-^ cfl^ifS. <a^l^l» WlJuL^V^ ^^'Hl, Z^- ^2)-^ Cfl^^i^ ^^Cfl P> 

iawl (Noise to Mask Ratio : NMR)^ ^^<^1 vc^^ ^^1 tfl^^ ^^ol 

7>^ ^ ^311-=^ cfl^Sl >i?ll«a ^= ol^-o. 0.^^0.5. 2:^*V<=^ 
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<50> :£ 7 ^ ^^9] ^^7^}s\- ^-i- jL#S.olcf. 

<51> o^^Ys\. ^S^^o^ MDCT ^1^^ ^^1 '=>^7}S\- ^^32). ^Z^-^B] atoll 

'y^^V^ ^-g- ^l-artb^CSTlO). ;N1'L>€ MDCT oj:;;^].^ ^ 

-^^f^V^ «liil^H(S720). <a=:^>^ ^^^S] MDCT 

CKS730). ^e^Ji. <y=^V5i- ^o] oj:^].^ <y;;^|^]o^ 3. :^o_^ ^ 

tfl^ltS- 'Jd^^ *y=:^>^ ^^1- ^13^Cf(S740), ^, <y=:^l-5|- ^^O] Oj:;,].^). 

^-8- ^ cfl^l-* tfl^^ ^^cfl pV>,3 wl(NMR)7V ^ 

^Aio^l i4s^ >^Vo^ o^w-o^ ^4=^ cfl^o^ Mfi^ ol^.^ 2:^*1-0^ ^H^^ 

<52> £ 8^ ^ ^^^^ 'y=^>Sl- ^^^^12] ^s.j£olt:f. 

<53> o^:z.}s\. ^i^v^l^ ^-i- ^1^^(810). -^^el^ 

(820), ^J=^>^ ^^^(830) ^ tfl^ «y:>c>^ ^^^(840)S. 

<54> o^^y^. 7ll^f^(810)^ 'y=;^l-^ MDCT 711^^ <^^7.}^- ^^uZf ^z^ 

<55> <^jie1# '5d^^(820)^ «y=>^>5|- ;^l'a-^(810)<HlAi 7^]^^ MDCT 7^1^ 
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*y=^l-2|-^^ ^°17> £E^ cfl^ofl nl-el-Ai -ti^^o.^ <y=^>5|- 

<56> <=>^7^s\- ^^-^(830)^ S.^ i:fl^<Hl^i «y=;^>s:h ^^t!: 

cf. ^, ^tq^ oj.^^ nfl A>^£)^ ^;go^ HlH^o] oj^ufji ^ nfl , 3. 

i^^o^ alH^ofl sfl^^V^ wlH^* ^1<0:*V^, ^1A>^ tilH^^^cV tilH-r» ^^3^1 
^>-§-^ nfl^7>^l c-l ^(common gain)^ S^^M S^^l-JL, >i?fl<a 

^ ^. 'a=;^>^ =T^^^S^ MDCT ^^o] ^^^^S.^^ci\]A^ 

^ cfl^^ ^V^S wl(NMR)7> e icj-sl- 7fl^Sl cH^^ 

^ cil'^lE-^7> i^ftrf. ^^B\7y 

SZ^ d\]s.^ ROM, RAM, CD-ROM. ;^V7l = , #5. ji) t:] , ^ cil<5lE^ 
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^^<HlAi 9i<Hi4^1 ^^<^l>^i ^ns. ^^m. ^ 9X^-^ ^ 

tbcf. ^ ^v^o^ i^^^ ^^^^'^^'^Hl M-E^-u). ZL 

5+ iflofl ^H^^ ^ ^^^<^1 tflA^E|olo]: ^ :5Jol 

^1^1 ol§>S. o^^m- ^fe ^t:-l5l-£ <y:^>^ :^^o^ 'a^l^l ^ 

"y=<^l ^^^M JL^I-I- ^ 9X^H.S., ^>-§-t!: ^<^1 

t^i'^'Hi'^i 3)-j£*V7fl 'y:^!^!* ^af^m «oi-^i^><^ -a-^* %i=^i-^i7m 

<6i> MPEG Sl^^ •y=^l-sl-^ >^lt!-^ wlB^oil cflsflA] tilJL#^^ tilB ^'S" 

^^^s. ^-g-^v^^i ^^w]B#<Hi^i oi^^ «y=;^i-^ ^4i7> ^^si^ tfl^o] 
^2^-^ cfl^^ ^y^^i-si- ^ji -a^ wl#«=>ll «fl^*>^ ^ 

2)-^ cfl^o^ oj^l-s]- -f^^ :^:diAl^cf. o] ^^=^^1-^ 7]^]^ 3.^ 
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3.7] ^^S\. w]^^ ^EflS. 0^7}^ 
9X^. 
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t^^lJ- 11 

(a) ^^]^]^ *a=:^>^ ^^S^]"^] ^-g-slfe ^^^^ ^c^^l-s^- ^ 
*a=^l-^ ^^^^ MDCT ^1^^ <a=;^>^ 7>^ 

(b) ^^7l ^^^>2}- ^^>sq- ^7] <^^7.}s\- ^^^2] MDCT 'y=^>S|- ^-g- <Hm;^lo^ 
^]-oi7> e cfl^^Bi :3i^o^ 7fl^iL>€- -f-ti^^s. ^7] MDCT <a=;^>5F 

oim^]l- 3L^*>^ ^^1-2.^ t}^ <y=^>^ 

I^^^l- 21 

^7] '>^y^m ^^}^ ^^^els.'ioii o^^i-o^ ;^1<:V£1<H 

s. <a=^i-^ 1}-^ . 

[^^^^J- 31 

-^s ^y^^^v^ . 

[^^•^J- 41 

(a) ^^^^ 3.^ ^^n=- cfl^<^l^-1^ 'y^^l-s}- ^ 
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>a-7i <y:^v5i- ^3)-^ cfl^^i ^iL7> ^1-71 ^-i-;^!^ ^^i-^ cn^^ 

<H1 ib^^ ^MnV ^7fl«^)-Jl ^Efl^ ^.g^fS.^ >^7l OJ:^].^ ^^o^ ^sj.^ 

5] 

^l4*J-oil SZ^H^i ^7l (b) 

^^^S. <=>^7}^. ^S. 2:^ 

(a) *y=^i-2i- ^^^^ MDCT '^^^m- ^■%-3\- ^^^^s.^i.^^^ •a^ 

^-g- ^^1; 

(b) ^1-71 ^]^^ MDCT Tll^s] oj:^].^ ^-g-iJrozl- <=>^7}^. ^-g- <a;^l 

(c) >a-7l <3=^>^ ^^^^ MDCT 7^]^^ ^^1 <a=;^>5f- ^^^o] 3^1 ^^<^1^ 
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7] 

O 
1 

(cl) -2.1:^^ 'tis* nfl :5i;go^ tilB^^^l ^Sfl;^ SX'^IL ^ nfl, 

^>7l ^^s] tilH^ofl tfl^^V^ HlH^l- 711^>*1-J1, ^^ 
^i^AlcHl A>-g-^ nflz7>;^] ^:f. o] ^ ( common gain)^ wlH^r^l- ^^^3r>^ 

Hi 

(c2) ate ol^^ S^^H ^Sl--^ cfl^^S <y:^].5j. ^^o^ ^£ 
8] 

(cl) ^i:^^ ^e)l^^ *a^^<5> MDCT ^14^<H1 tflsfl «a=;^>^-l- ^^^j-ji *a=;^l-5l-^ ^ 

^* ^^^H, A>-§-5l^ HlJE^# ;N1^*><>^ ^1-71 alH^:e.cf 

(C3) ^7] %t;^>5)-Aloil Af-g-^ ^Tfl^ ^Ei* ^i^J-^V^ 

(c4) ^^-71 :^]^^ '=>^7.\s\- <=i\]}j\:^]^ 3L7]7\ ^z}->y elac^cflA-j ;^1a>^ o^:^^^^ 
-2.^1-^ <'^A^] ^\^9l7\m: ^7l ^^A^ ^^>7]- ^7l 
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* >^>-§-*H *y=>^>5|- ^^s^ ^5.*>fe 

(c6) ^71 ^^^jJl- tfl^Sl ^B\ ^= ol^.^ #7>Al^0.ig 

7>Ai^ ^^£7> iL^j^ ;H]tb^ <:>i>a--^s ^n'U <=>]^^ ^7}^]^o]:uv ^ 

Z^-^elSLfollAiO] Oj:^].S}. ojtflS Oj:;,].5j. ^^O. ^ ^ $Z^7>1- ^^*> 

7?^o]:nl. ^V7l ^Z]-A]s]ac^ol]Alcq o^^^s\- ^-g-^] olifls. oj;^].^ ^^o. ^-^^ ^ 

^^^1^, >a-7i ^-i^^ ^^ii'S ^>-g-*H 'y=^>^ f^^*>^. 

O.^ ^1-^ 

9] 

^18*J-<H1 $X<=>]^^. ^71 (ci) 

[^^^J- 10] 

^l8*J-oll ^<H^i, ^7l (c4) 

^E^ «J|:E. o]S.^ S^*><H ^7] o^7^s\- ^^^^ NDXH" ^^7}^ 

* 2:^^*1-^ t}^ <=>^7}S\- 
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11] 

"^^l^ ^^^^ MDCT <=>^:^}s\- ^-§-0] ^z^-AjH:)s.,goi]A-lo^ <y:^>^ ^-g- ^.g. 
^l^cf ^ ^4=^^ cfl^l-o^ ^^]o^ ^= ol^-s. cfl^if ^^cfl n> 

al(NMR)7> e ^Aiofl tcfe} 7B^^ ^3il-^ cfl^^ PITH'S ^e-]!- S^*>^ 

^^i^S. *m ^J=^>2)- ^o'-'^. 
12] 

*a=^]-5|- ^^^^ MDCT ^1^^ ^^1 <y=;^>^ ^^2)- ^z]->y 51 2.^^011 ^lAV^ o^^y^ 

^ tiliii^H cfl^<^l>^i *a=:^>^ ^-i- ^il- ^13^ ^'?l7> i:fl^ 

13] 

^1=1:2. ^^1- ofl A>^£|^ ^^go^ alm^o] ;^«j);?l oj^^ ^ ^ . ^7] 4i 

wlH-i:<^l Sfl^^V^ ^l-ar^V^i. >N]<l>€ wjE^^cf tilH^* ^^^lofl 
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^>-§-^ ^^}^] ^-f- <5l ^(common gain)* S^^H wlH^-l- ^^^1-^, «i 

S. <a=;^>5l- 2:^ . 

14] 

""^^m ^^^S] MDCT Tjl^^l <y:;^>5l- ^-^O] ^JZ]-^elS.TgoflA-10] OJ:;^].^ ^ -g- 

e tfl^-i-^ cfl^'i ^^cfl n> 

wKNMR)7> €• ^^^ol] 421- 711^31 tfl^al ^= 

^,f;^>2|- ^^1. 

151 

•y^^Vsl- ^^^^ MDCT ^1^^ «y=>^>s|- o)m:^l 7>^ ^4^1- o. 

(b) ^J-7l '^J^^Vsl- ^^1-4 cy:^].s|. ^ej^o^ MDCT ^j^^l <^^7.}s\- <H]M^1^ 

^].ol7> e cfl^^Ei ^^S^ 7^^n}-3. o.^^ O.^ ^1-71 MDCT *a=4^ ^-g- 

ollui^l* i^^>^ ^^AS. <y=^>5|- 2:^ 
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[^^^J- 16] 

^1-71 <y=;^>S|- ^JX]-^ Cfl^^ ^i7> ojT^l ^^^12] cH^^ ^^ 

oil -2.H>^ ^><im ^^11^^ ^S. ^Efl^ :^<g^>:£S. o^:^i^ ^^o^ 

^11^1. 

[^^*J- 17] 

(a) '^^^}S\- ^^^^ MDCT Til^S] OJ:^].^ ^^jzj. ^Zl-A]s:)S.cgol]Ai y^]^^ Oj: 

^1-51- ^-g- <y7ii^i^ ;^1>LV^m ^^1; 

(b) ^7] ^]^^ MDCT ^^1 «y=:^>2|- ^^its). ^V7l <y=;^>2l- ^-g- ^-g- <y7ll 

(c) ^7i <a:;^i-5|- ^^^^ MDCT ^^1 <a=;^>^ ^-f<Hl^ 
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